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~mauunawuswodu:iild%~aiu1m .Irs.v'umnu$ioqi$u.u"umou$~i~~ $%Gaaaiaan: 
wa'aai~uin~~n%uns:uauniswa"m 
23. a&luTa3t?d 
d da d  d ? u h a d  (microwave) a~ufl$u~a~jipi~n?d~i'i(~mPfu~y1unaiu61nauo~ 
5 " i i q  300 aunG5mG (MHZ) - 300 :n:aZ.an,' iaa:Gflaiuuian$un~Iuiaq 1 
d d A ,  CaG~ums-1aun.a ~ a i u ~ n n u w u i u i I ~ u ~ m a 1 ~ 0 ~ 5 u I ~ u k a ? 2 ]  So 915 ~un:rg.an$ 
aaa: 2,450 aun:ai.an$ [5.6] ni.a%#naiufnwFmun<u?u~n.s~ad~n~nnis~~rnn~is 
uinnnis%pl"naiufou~mu7~sssumika?d nsiiaiin na~ufnui%aei?i~un<u 
A P  2 1ulnsaad~uaza3umaiuioumanap1uto~niu1u~ua'a~ aawu~o-,tn"nainms1n'?u 
naiufouiciiuawmainiapfa'~6itGmmaiu4ou~inniuuon asiu aammaiuiou (heat 
. )I 
d -  B 
coil) saPi~flaluiou (heating element) I$U& ; ~ d q ~ U ~ ~ i U t 8 U M L n ~ p I P d h @ U W i P d  
I "  
?u%msaad6i$umaiuioutaupI mu$u~a%~an"sw'q~ua'a~ (internal and volumetric 
A -  9 
heating) f l ~ l ~ t t ~ ~ ~ l ~ p I ~ S q D I W " , ~ ~ i ~ % ~ ~ p a a ' ~ 9 ~ ~ ~ ~ n l 5 ~ l U I ~ ~ ~ l U 5 ' ~ U ~ ~ ~ @ p I ~ n ' ~  
Ta~~?4:p1nalut~ualnn~u?uhn5iad 5a'n~uzm.as4iun'ua'aq$1n'?pIwaiuiou 
%mu5?& na'ia~onaiufouniu%u~u~a9ozqsnii~w"auon ~s~unaiufouoz 
ad - 
ciiuamoinmu%uoon~w"amuuon l u v ~ z ~ a ' a ~ ~ ? ~ s ' u n a i u s ' o u l ~ u a ~ w a Z e l a z ~  
-2 9 qmpf~uw w"amu~on~~niimu%utaazaz~iiuiwnaiu~oua4iZelniu%u~ua'a~ 
9 
curl 
nis~a'anfou$uniuln'n~uZu%nsiad6u an"m$uainna?n 2 dsznis oriiqln 
O d 7 9 p f i 9  nszuaunisFwailsa~Gu (polarization process) pf~oan"moinnisG1 
9 
?d~ip1~195'fl9 (conduction process) ns~aums%wai?sa~.a'uPdYuaza"nua~~96u 
ms~mG~s~apIosdsz~lpfni nis~upf?onis ~~u~a~~~Ym%wamuln'auiuYddi 
.4 
pf?ol!u'~pf& ~ ~ S . ~ J ~ ~ ~ ~ ~ - ~ ! W $ O ~ ~ P I ~ ~ ~ ~ ~ ~ I ~ ~ : ~ ~ ~ ~  (short-rang displacement) T9 
1uaaQavosTa~$lu'a$unai9miq1ddi aliu $1 oz~nispf~un6u~aldui~iunaiu~ 
vo4na"u1u~ns1add%~ (2.450 runzrgsn$) !gut?iuau 2.450 ~iusoudo5'uG %uw& 
~un$uazdsznou~d~au~du.da~uani~aznduia~au ~~Bu~uiaqavosa'a~azfiu 
9 9 9 * 
<auan!dwishnu vasauiu?ddi"o 2,450 n~iun~.ado?uii ~ia:a:WIPd<a<aau 
" 9 
vosbuaaqaWwi~sTauanvo~auiu1ddi~n 2,450 6iun?qYSdo?uii sau~~6abu~afia 
&oqnikKaiao"q 4,900 61un<4&~4pni i i l ~~E~m~' l ru~u~ta :n is~ iun ivo~bu iaga  
d 1Gaduw6~~iunaiu40uiilw' ~mwQ~wosa'nqq~wulu~4n lunsdwosna1u;ou 
. " 
w"mhGumulin;nszuauni3ni3Qi$ddi wasTsq;u m~nainnisindu Iubnsiad 
d iiua$imlua'aq ~8ua-~n~nna"ua~a-o~?dLp1$uaQi Iw'aiinnuiu~ddivuniu~u 
aha- s ~ i u 1 d d i ~ a : i i l w ' i ~ n n i s ~ n ~ o u ~ v o ~ d ~ ~ ~ d i  ~ ~ i u m u  ni3~ndoui 
$gsau!d~q~~3qi$ou L ~ s ~ ~ R M ~ &  ~ ~ n ~ i ~ ~ ~ ~ ~ u n ~ n u ~ i n n i ~ ' l r u f i ' u u o - ~ d s : p d i ~ q  
d iilw'm%aISunaiutouvumului~oTsq luiqa dsazsISunaiu4oui 
9 .  " 9  
s e 
i~fl91~vbVk%ITzTq (volumebic heating) ~l~~i~6~ind1~1<Li621~1$19&~1 
~numznisneuauesdnn~uaol1nsLad'unq~aqv~aiiq7ku~un~~u~~"e 
a a a z a o l ~ w i s l n ~ ~ n ~ n v n 4 ~ a q k u 7  ~ ~ ~ i i i ~ ~ ~ ~ ~ 3 ~ ~ ~ ~ ~ a d d ~  iiAinis6i7ddi 
. . 
$61 o:u~ol%~n~ulolbnsaadw:~iiu n'antiisaiu aaXawunaiolbnu n5zaifnqtn~op1 
9 9 9 2 
wman"nuisdszanw a i w  bwa"bwsw""a ~~~uTa~a~di~orlojaiolis~~nGi%$bou'uu 
lAbnun&"llnsaad Tnq~iidinis~ildditp aiulanz o:arGoun&lolbnskad v i i  
%$n~u1ojai0nsnwz~iiulA n'sku~~~vn~ani"1olSnsiad~~~n~iolioinTaq~a3u 
law: a~odosii~anis~a'unqn& ~tn:iau%unisnszai~n'a'unan~u~~i~%uanibmunia'~ 
nisa:w'ou diw?uTaquisds:anwtiu ii niiuou ~a"nauni?'lug wman"nui4 
ds:anw riu bwa"soarsnn~as~uvw"a1i~pln'a 5wnnias~u Tagrqmdi<o:inaipla3u 
. . 
suauih o:ai3nsn2mn~uniuaol~nstad ~ l % $ ~ i & ~ l ~ ' u ~ ~ ~ ~ ~ n ~ n 4 1 d  aaa:fiih 
2 
~iu~QnqnnZula'~v:en~d~uu~~unaiplbnuGi%w'a'aqbouvu rnolns:uaunisi?& 
ndias~iasa'ahq&u 
. 2 2  ?~1bn5aadmi~l~?ina'ia~~i<ia$u q a ~ ~ f i G ~ a ~ ~ ~ u : ~ l ? d ~ n i 5 5 : a ~ u o ~ n v ~ a ~ l  
snuluaiouia o ina~~na~and ia&aGna i~agu ld?~un i5~ in~u?~bn5aad~ i5 lG  
A 
t ~ o f l i 5 0 ~ 1 i ~ f i a ~ i - 3  %uns~voarnsGiawnbubaii?~bnsaad~id5:~n~%~u 
9 . ) I  
d d  - 
ns:uaumsa'am?ua.ai7uw'u ?~ ln5aadu:a i~ i5o i i%f ib~ ia~avoau iaw~va  (polar
B  
rubber molecule) i i ~  u14?u?mi (nitrile Nbber)caa?njigunaiawia?d~iku~~aw~fi 
' A ' 8 "  3aiu?finuns-uaunisbwai?si.ai7u aiuaGuan'PIbuaa~avoaGi .aagaw~fiit~avui 
a -  2 
u:ns:iulfi~~nd~~uia'ani?ua.a<us1iulub~1~a~avoauia?& naiufouwinmvu 
a ,  2 . ) 1 9  
snu%uuiabmul~bnssad6a3unaipJfouwin~vuwfop1n'uw"aw'a%~~mip1~lindiap1iat~a 
- 2  9 9  
419i11 ;~da~ud~%uia'ani?ui.aCuu:annvuw4op1n'uw'aw'a~uaiu $aiiamnn55~% 
9 
nis%finai~4oudnw" ~naip14ouu:~iuawoins1iuuont<i~s1iu%u~uaiu %un5&d 
<uaiu~naiuMuimnq oiaaEnJ~~i~a~mni5a'ani?ua.a<u~?~iw'in'u5~~iias1iu%u 
sia:u?aaa~avea;uaiu?& ii%fina'n~an"il&GapJ~i?iaP"1iaapJos1iu%u~u~iu 
9 
d 9 . 4  9 
~aGuni~d5:~nn%~nau?~lbnsiad%urn~a'ani?ua.a<uui~Gu u:GaiauiaulXmaaEn 
2 9 9 
nis~ani1ui.a~uvuoiiasami~aiaa:aiiaap1o~'a~uaiu 1un5~voaLnansspJTifiku 
. . 
bmudnfi%uni5Gip~i~a'nagu~a"m~an"aia Gnu:Gnisafi~lai5afi~aaiaaW"o~w'p1nai~ 
aaGaii59 i i u  ~ ~ ~ 1 ~ 1  (carbon black) w;0 %En1 (silica) $ ~ ~ 1 5 ~ ~ P l i i ~ ~ i ~ a ' i 6 i l : ~ ~ ~ i U  
, . 
d o  e 9 d  9 iSuauauwmi uaai~nso~nnSunadu?p1bn5iadln .aaoiaisiwdi6njlfis-uia;aoi%uaio 
ma io-iau~mnSun<u%p1bn5aad aaa:i i%fiuiaGqa~1~~~a~uiaa:~i~ld~ni5 
aEndi~ma'ani%ui~lli7u%i%ui~n 
. . 
23 J I U ~ ~ U ~ & I ? ~ B J  
%uJailGumsd~:Lln~%~awnlubaijl~bn5aadn'ua'a~bw~a~~~ C irns 
iinis~n~in'uo~odia~njaawipfaiuGn aiau%w~ni5%~n<u?p11nsiadluns:uaunis 
n~n~t~iwan~w~ap1oi~nv~inif i8nMi~u~atdi3uiwoi~uarl lmis%u (Thermoset 
Resin) aiu ~wofl?a~%u ~ ~ ~ ~ 1 5 8 ~ B i ~ ~ ~ ~ f i ~ 5 5 U ~ l 5 ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ a ' ~ ~ d i ~ ~ ~ i ~  
~fotiaiabmauoi (~1astomer)ion6ul~bn5tadku ;aGni5iinis8n~iluaaiGin'm 
Ulfl  
S.L. Bai iaazna: [TI l $ i in i~~n~ia f ia~~ap ' iaua~~~f ia%anavoa~won~as%u 
dQn~p1iia%fiaa~a~a$aun6ulp1bn~iadaaa:naip1~oulus:~~dnm" uiio~onGtsGu 
9 d - 9  
d o n ~ U ~ i ~ % ~ ~ ! ~ ~ ~ 2 R 2 ~ ~ ~ ~ ~ U b n S ~ ~ d i l ~ ~ ~ ~ l p 1 ~ l l d ~ i ~ ~ ~ 5 ~ ~ 4  (Tensile Strength) p10 
@ET (MO~UIUS)  d G s o i i ~ w o n G a s ~ u d ~ n p i a a i a % ~ i a < a ~ a ~ a u n i 5 l f i n a i ~ ~ o u l ~ s : ~ ~  
dnm" i ~ ~ 4 ~ i ~ ~ ~ 2 i U E T ~ l i ~ p 1 ~ ~ ~ ~ ~ ~ 5 ~ ~ ~ i ~ t i ~ : d ~ p 1 i ~ ~ l ~ i n " ~ w " ~ ~ : ~ ~ 0 U ~ ~ l ~ ~ ~ ~ ~ i  
F.Y.C. Boey [8] ~ i ~ i ~ 8 ~ ~ i S ~ ~ i ~ % G f l a d ~ l ~ 6 ~ 5 i ~ d % ~ ~ i ~ i ~ i i ~ E ~ ~ ~ G ~ ~ G ~  
. y d -  
%pfit919@l2 % ~ < ~ ~ ~ n ~ ( ~ o m ~ o s i l e ) 5 3 i l 9 ~ ~ ~ ~ ~ ~ 5 ~ ~ i i a ~ ~ i t ~ ~  ;aUilfi15%$fliU 
?ubn~iad%un~z~auni~6~niiao:iaui~u~1aiuai$~ii~~%uni5~~anizn"u~:pfi i~i ja 
uos1eraa+x~uiioi5~u a%oqoindosoinia5:pfiiqija~uinku~n;i1Gama $ s i i % ~ i  
~laiuii$qii5qt~qnauiniqiu 
Chia L.H.L iiR:flCtl: [9] 
h J ~ f i 5 i l l $ ~  (Polymerization) 9109 i~hJ61?fl5i5@l (Methyl-methacrylate) ?da%J6~ 
~1~~%laXJ6l?fl515m (Poly (methyl-methacrylate)) wUil%wa~iu~ai~lal?fl5L5@lin'9afl5zd 
?n'kuinu~i~ipffioufi"pI~?ioinni~%w~iuofi~ic11~ummuflaiu~oudni ~aii6mi 
nisin"ndfiErnia?anii O 
D. Martin aaa:flCtl: [lo] ? ~ ~ 1 ~ 5 ~ ~ ~ n ~ 5 ~ ~ f l 1 ? ~ ~ ~ 1 9 ~ ~ ~ 5 ~ p f ~ 1 9 ~ 1 ~  
655u.ain'iia:uis~a~:?w~u (Butadiene Rubber) ii191~jl~li~~m5in?uii59 ~ A U % #  
6iiin~~aaflm5ou (electron beam) iia:fliu?u%fl5aadiaun"~1iiiin9~iaflm5ou wUii6i 
ini~%G~~uIu%~~aaduiiau1uni5<a~1i?uic11~u~aerku o:vii%G~naaai%uni5i~~ 
m~Tam?uic11~uasa~uoeii~uin 
Jian Zhou aaazflaz [ll] ~ ; i 1 ~ 1 5 8 ~ B 1 ~ 1 5 % $ f l ~ ~ ? ~ b f l 5 i ~ d % ~ ~ 5 ~ ~ ~ ~ ~ 1 5 ~ ~ ~  
6wa"auoi bnu%$miu?ubn5iad%uni5iuiisEwon~a5Gu%Xit$~6a baerini5%$wGEn 
aio~?EI?ni (Maleic a n h y d r i d e ) 6 ~ i ~ ~ d ~ ~ ~ i n i 5 i n " A w " ~ 6 : i $ ~ ~ ~ i  (curing agent) 
~u i in i~~u i isa~~u%pl ' i a~~n 'a~auf l~u?ubf l~ iad8 :~aer%uni~a~aaa i%~dn i~~ ; i i%~a~~  
uii$sn'a iaaz%Gd~~n~tluos~aai~dfi~~erini~in"~w"u6zi$~uvai~~ma~i~~i~oun'uni5 
iuaGuIXaa~~~aWWaonaiu~oudni u o n o i n ~ i ~ G u ~ l i o i n n i ~ i u 6 a o ~ 1 ~ ~ ? ~ 6 ~ 5 i a d  
dl .y 
~ ~ l X n u 3 ~ ' ~ ~ ~ s n a ~ ~ ~ n i i i ~ G u ~ 1  ?neinni5iu8aernai Koudnn' 
9 . #  v 
- ~ 1 ~ 1 ~ 1 9 6 ' d ' d P J ~ l ~ ' i ( ~ R  High Ammonia Latex P J l ~ l n l ' d ~ 9 ~ l W ~ n w ' 9 f i B ~ t a a " ,  
0 1 2 3 4 5 6 7 8 
Microwave Irradiation Time (min) 
0 1 2 3 4 5 6 7 11 
Microwave Irradiation Time (mb) 
4.2.1 Tdrunrujkqm?~jiu~clau~ufii~rii~iu.~~~a~i'IuI~~~ad 
9 
%u~iu%'u~%QTnl>aan~u Visual Basic Ver.6 %um~napl~uni~Giaiuvo~ami 
?uFnsaad adoaaina~u~~l>aan>ud~~a~u~fil iwluni~ii~iu6-~ iiu%ums%w'siu aaa: 

a~o%miu&gqlryu ( h p .  C i i t )  oin Temperature ~dnptor 3 ~ A ~ J O %  
Temperature 
Adapter 
DEGICON 
Model : DH-802C 
diuniGa : - 40 - 250'C 
TC ( m e ~ w n h l h )  Type K (TP- 
I Channel # 1-3 1 
Amp. Circuit 1-3 
rmo 
1b.n I..--J .- 
q'i , . * '. , 
.. 
'-.'. 
1 pm, ,.j. C - - "q, 
I '  
RL ' I = q= IWpF 
.,. + 
13 A 
.. . 
a~~~u~rieriY"e,lffli~ 
r 1 1 1 -  - - 
m r m  mr CIRCUV m u  AFRCAROI( rn M OISPIAY COMPOWWTS SELECTED m m~mv FULL- 
SCALE 

7401 Interface ~M~UYURWQUA~~~~~~UU~~~R~' IU~YUR~I~~ #?11~8U%lfl8~ 
1401 USB Interface UO Port 589?Ll USB 1.011.1 
9 d 2  
i lplrpalwL~paaso5~nfl55a'~~lu Digital L ~ ~ ~ l a ~ ~ ~ ~ i n 5 i l ~ l p a ~ B 9 ~ d i l 5 & ~ 1 1 ~ ~ ~ i l  

- 
2 
CD 
m 
0 
- 
m 
- 
6 
4 
- 
E 
0 
n 
B 
F- 
I: 
U 
0 
as 
C;* 
2 
(a- 
= )P 
a 
5 
L- 
a) 
E 
4 
9 
7 
a 
2 
L- 
C 
F 
G 
6 
ms 
2 
e 
5 
L- 
lz 
C- 
a 
-
r- 
9 
9 
0 
2 
? 
9 
7 
*E 
7 
c 
a 
lzr 
s 
lz 
2 
5 
4 
W 
a 
C- 
Code ~ d s u n s u f l a u q u n i s i i a i ~ ~ ~ a ~ f l l ~ u b f l 5 a a d ~ ~ q ~ a ~ ~ n 5 s u ~ l  aaazszuu%qu~ ii (3 Ch 
Temperature Datalogger) Gmui I~o  Visual Basic 
Public z As Double 
Dim nl As Currency 
Dim nz As Currency 
Dim n3 As Currency 
Private Sub Commandl-Click() 
Timer1 .Enabled = True 
ForgeLEDb2,LEDstate = 1 
ForgeLEDc~.LEDstate = o 
End Sub 
Private Sub Command2-Click() 
TimemEnabled = False 
ForgeLEDbxLEDstate = o 
ForgeLEDc~.LEDstate = I 
End Sub 
Private Sub Command3_Click() 
Call TigerChartl.ClearAllPlotData 
End Sub 
Private Sub Fom-Load() 
Timer~.Enabled = False 
'ForgeLEDc~.LEDstate = I 
'TigerChart1,Title = "Test" 
TigerChart~.XAxisLabel = "Time" 
'TigerChart1,YAxisLabel = "Data" 
TigerChart~.MaxCountOfPlots = 3 
'Call TigerChart~.SetPlotAspects(~, "Data I-,  ; , : 2, , , True) 
'Call TigerChart1.SetPlotAspects(2, "Data 2.'. . , ; 2, , , True) 
'Call TigerChartl.SetPlotAspects(3, "Data 3", , : , 2, , , True) 
Call TigerChart~.SetGlobalBorders(o.~, 250, 0.1, 360; 0, 0) 
Call Tigerchart1 ClearAllPlotData 
Call TigerChart~.Refresh 
HScro111.Min = I 
HScrolll.Max = 2500 
HScroll2.Min = 1 
HScroll2 Max = 25139 
HScroll3.Min = l 
HScroll3.Max = 2500 
'Command~.Caption = "Start plot" 
z = Timer 
End Sub 
Private Sub Timer1 - Timer() 
t = Timer - z 
nl =HScrolll.Value / l o  
nz = HScroll2.Value I 10 
N = HScroll3.Value I l o  
Call Tigetihartl.AddNewDataPoint(1, t, nl) 
Call TigerChartl.AddNewDataPoint(2, t, 1121 
Call TigerChartl.AddNewDataPoint(3, t, n3) 
Call Tigetihart I .Refresh 
End Sub 
Private Sub Timer--Timer() 
Text1 .Text = SwaKnob~ .Value 
'Text2.Text = SwaKnob2.Value 
Shape3.Width = SwaKnobl.Value * 25 
TextsText = nl 
Tcxt6.Text = nz 
?'ext-i.Text = n3 
End Sub 

Microwave Punching 
Microwave Top Plnte 
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